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(54) Rotation controlling apparatus and electronic apparatus 

(57) A panel member (D) such as a display panel is 
rotated with a predetermined shaft (J) as a center of the 
rotation. The rotation controlling apparatus (S) for con- 
trolling the rotation of the panel member is provided 
with: a signal generating device (1) for generating a 
position detection signal indicative of an angular posi- 
tion of the panel member around the shaft in response 
to a rotation of the panel member around the shaft; and 
a controller (3) for controlling the rotation of the panel 
member in accordance with the position detection sig- 
nal generated by the signal generating device, so as to i — 
stop the rotation of the panel member by using as a 
standard a generation timing of the position detection 
signal, which has a predetermined signal value based 
on a stop position signal value implying a value of the 
position detection signal indicative of a stop position at 
which the rotation of the panel member should be 
stopped. 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[0001] The present invention relates to a rotation 
controlling apparatus for controlling a rotation of a panel 
member, and an electronic apparatus which includes 
the rotation controlling apparatus and the panel mem- 
ber. More particularly, the present invention relates to a 
rotation controlling apparatus for controlling a rotation of 
the panel member, which is accommodated in a front 
panel (e.g., a dash board) within a compartment of a 
vehicle and is expanded or developed when it is used, 
when the panel member is accommodated or 
expanded, and an electronic apparatus which includes 
the rotation controlling apparatus and the panel mem- 
ber. 

2. Description of the Related Art 

[0002] Recently, an audio visual apparatus, such as 
a car audio, a navigation apparatus and so forth are 
installed in a compartment of an automobile or the like. 
[0003] There are two methods to install a control 
panel for controlling the operations of the audio visual 
apparatus and the navigation apparatus or a display 
panel for displaying the operational state of those appa- 
ratuses in the compartment. That is, in one method, the 
control panel or the like is directly fixed to the dash 
board (which implies a portion containing an instrument 
panel in front of a driver seat, a glove box in front of an 
assistant seat and a panel portion between the instru- 
ment panel and the globe box, and hereafter, which is 
used in the same meaning) within the compartment In 
the other method, when the control panel or the like is 
not used, it is accommodated in an accommodation 
room prepared within the dash board, and when it is 
used, its is pulled out from the accommodation room 
and is expanded to a usable position. In the latter 
method, an area or space required to use and accom- 
modate the control panel or the like is narrower than 
that of the former method. Thus, the latter method is 
preferably used in such a case that the audio visual 
apparatus or the like is installed in a small vehicle in 
which a compartment itself is narrow. 
[0004] For example, according to the latter method, 
a display panel as well as a shaft to rotate the display 
panel is accommodated in an accommodation room 
when the display panel is not used. In case of using the 
display panel, the display panel as well as the shaft is 
pulled and slid from the accommodation room. Then, 
after the display panel and the shaft are perfectly pulled 
out, the display panel is rotated with the shaft as a 
center, so that the display screen of the display panel 
can be located at a position opposite to a side of a pas- 
senger. On the other hand, in case of accommodating 



the display panel after the usage, the display panel is 
rotated to a position, at which the display panel can be 
drawn into the accommodation room (hereinafter, this 
position is referred to as an "accommodation position"), 
5 with the shaft as a center and then, the display panel as 
well as the shaft is drawn and slid into the accommoda- 
tion room. 

[0005] The series of above-mentioned operations is 
done by driving a slide motor for sliding the display 

10 panel and the shaft and by driving a rotation motor for 
rotating the display panel with the shaft as the center. 
Here, in case of accommodating the display panel, it is 
necessary that the display panel is rotated to and 
stopped at the above mentioned accommodation posi- 

15 tion. In order to stop the display panel at this accommo- 
dation position, a mechanically pushing switch is 
employed, which is mechanically pushed to be actuated 
when the display panel is rotated to the accommodation 
position. In operation, when a part of the thrown down 

20 display panel pushes down the mechanically pushing 
switch, the rotation motor is controlled to be stopped in 
correspondence with the actuation of the mechanically 
pushing switch, and then the slide motor is controlled to 
be driven, so that the display panel is drawn and slid into 

25 the accommodation room. 

[0006] However, the above-mentioned configura- 
tion certainly needs the mechanically pushing switch 
and some switching mechanism to operatively install 
the mechanically pushing switch. Thus, this results in a 

30 problem that the configuration is mechanically complex 
and its cost cannot be made tower. 
[0007] Also, if the operation of accommodating and 
expanding the display panel is frequently repeated, 
there may be such a case that the mechanically pushing 

35 switch does not function well or the switching mecha- 
nism is failed or deformed because of an aged deterio- 
ration and the like. This results in a problem that it is 
difficult or impossible to detect that the position of the 
display panel becomes the accommodation position, 

40 and a problem that an erroneous position is recognized 
as the accommodation position. Moreover, those case 
lead to a problem that even if the display panel itself is 
physically stopped at a limit point of a rotatable range, 
the continuation of the rotation of the rotation motor 

45 causes the rotation motor to be broken, and also a prob- 
lem that, even if at the time of the accommodation oper- 
ation the display panel strikes or abuts an 
accommodation opening of the accommodation room 
and cannot be drawn, the continuation of the driving 

50 operation of the slide motor causes the slide motor to be 
broken. 

SUMMARY OF THE INVENTION 

55 [0008] The present invention is proposed in view of 
the above mentioned problems. It is therefore an object 
of the present invention to provide a rotation controlling 
apparatus, which can electrically detect a position 
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around a shaft of a panel member (including a stop 
position at which the panel member should be stopped 
(e.g., the accommodation position), and hereafter, this 
position around the shaft of the display panel including 
the stop position is merely referred to as a "position of 
the display panel") such as a display panel or the like 
without using a mechanical configuration such as a 
mechanically pushing switch or the like, can surely stop 
the panel member at the stop position, and can surely 
accommodate the panel member into an accommoda- 
tion room, and also an electronic apparatus having such 
a rotation controlling apparatus. 
[0009] The above object of the present invention 
can be achieved by a rotation controlling apparatus for 
controlling a rotation of a panel member such as a dis- 
play panel, which is rotated with a predetermined shaft 
as a center of the rotation. The rotation controlling appa- 
ratus is provided with: a signal generating device such 
as an encoder for generating a position detection signal 
indicative of an angular position of the panel member 
around the shaft in response to a rotation of the panel 
member around the shaft; and a controller such as a 
micro computer for controlling the rotation of the panel 
member in accordance with the position detection sig- 
nal generated by the signal generating device, so as to 
stop the rotation of the panel member by using as a 
standard a generation timing of the position detection 
signal, which has a predetermined signal value based 
on a stop position signal value implying a value of the 
position detection signal indicative of a stop position at 
which the rotation of the panel member should be 
stopped. 

[0010] According to the rotation controlling appara- 
tus of the present invention, since the angular position 
of the panel member around the shaft can be electri- 
cally detected, it is possible to detect the angular posi- 
tion of the panel member without using a mechanical 
structure such as a mechanically pushing switch. 
[001 1 ] Therefore, it is possible to detect the angular 
position of the panel member around the shaft while 
preventing (i) the aged deterioration of the mechanical 
structure associated with the detection of the stop posi- 
tion and 00 the structure of the apparatus from becom- 
ing complicated, and also reducing the cost 
[0012] In one aspect of the rotation controlling 
apparatus of the present invention, the controller uses 
as the standard the generation timing of the position 
detection signal corresponding to an added signal 
value, in which a generation error signal value implying 
a value of the position detection signal set in advance to 
compensate a generation error, which may be included 
in the position detection signal, is added on the stop 
position signal value. 

[0013] According to this aspect since the panel 
member is stopped while using as the standard the gen- 
eration timing of the position detection signal corre- 
sponding to the added signal value, it is possible to 
compensate the generation error, which may be 



included in the position detection signal, and to thereby 
precisely stop the rotation of the panel member at the 
stop position. 

[0014] Therefore, even if an error is generated in 

5 the relationship between the output value of the position 
detection signal and the actual angular position of the 
panel member around the shaft, it is possible to com- 
pensate this error, so that it is possible to precisely stop 
the rotation of the panel member at the stop position. 

10 [0015] In this aspect, the controller may stop the 
rotation of the panel member, when a rotation time dura- 
tion, which is set in advance as a time duration from the 
generation timing of the position detection signal corre- 
sponding to the added signal value until the panel mem- 

is ber arrives in an allowable error range of the angular 
position which is set in advance in correspondence with 
the stop position, has elapsed from the generation tim- 
ing of the position detection signal corresponding to the 
added signal value. 

20 [001 6] According to this aspect, even if any kind of 
the generation error is generated at the generation tim- 
ing of the position detection signal, it is possible to stop 
the panel member within the allowable error range with 
the stop position as the standard. 

25 [0017] In another aspect of the rotation controlling 
apparatus of the present invention (i) the signal generat- 
ing device is provided with: an annular resistor which is 
rotated in conjunction with the rotation of the panel 
member and to both end terminals of which a voltage 

30 corresponding to a predetermined constant voltage 
value is applied; and a slide contact which contacts with 
the resistor while rotating, and (ii) the signal generating 
device outputs, as a value of the position detection sig- 
nal, a voltage value of a voltage generated between the 

35 slide contact and one of the end terminals of the resistor 
in conjunction with the rotation of the panel member. 
[0018] According to this aspect, it is possible to 
generate the position detection signal by means of a rel- 
atively simple construction. 

40 [001 9] In another aspect of the rotation controlling 
apparatus of the present invention, the stop position is 
the angular position at which the panel member can be 
accommodated into an accommodation room portion by 
a straight movement of the shaft after the panel member 

45 Stops. 

[0020] According to this aspect, since the panel 
member is surely stopped at the stop position after the 
rotation, it is possible to surely accommodate the panel 
member into the accommodation room portion after 
so that. 

[0021 ] In this aspect that the panel member can be 
accommodated into the accommodation room portion, 
when an accommodation of the panel member into the 
accommodation room portion is completed, the control - 
55 ler may update the stop position signal value to a value 
of the position detection signal, which is outputted at a 
timing when the accommodation is completed. 
[0022] By constructing in this manner, since the 
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stop position signal value is updated by assuming as 
the stop position the position of the panel member, 
which could actually allow the completion of the accom- 
modation of the panel member, it is possible to smoothly 
complete the next operation of accommodating the 
panel member even if the error is included in the gener- 
ation of the position detection signal. 
[0023] In this aspect that the panel member can be 
accommodated into the accommodation room portion, 
when an accommodation of the panel member into the 
accommodation room portion is not possible, the con- 
troller may update the stop position signal value to an 
initial value, which is set in advance as a value of the 
position detection signal indicative of the stop position 
at which the panel member can be accommodated into 
the accommodation room portion. 
[0024] By constructing in this manner, since the 
stop position signal value is updated to the initial value 
when the accommodation of the panel member could 
not be completed, it is possible to smoothly complete 
the next operation of accommodating the panel mem- 
ber. 

[0025] In this aspect that the panel member can be 
accommodated into the accommodation room portion, 
the panel member may comprise one of a display panel 
for displaying information related to a vehicle navigation 
process to guide a vehicle and an operation panel for 
performing an operation to control an audio visual appa- 
ratus of vehicle installation type, and the stop position 
may comprise one of the angular position where the 
information is displayed by the display panel and the 
angular position where the operation is performed by 
the operation panel. 

[0026] By constructing in this manner, as for the dis- 
play panel, it is possible to surely complete the accom- 
modation of the display panel into the accommodation 
room portion, and also possible to accurately expand 
the display panel at the display position when executing 
the display. 

[0027] On the other hand, as for the operation 
panel, it is possible to surely complete the accommoda- 
tion of the operation panel into the accommodation 
room portion, and also possible to accurately expand 
the operation panel at the operation execution position 
when executing the operation. 

[0028] The above object of the present invention 
can be also achieved by an electric apparatus provided 
with (i) a panel member such as a display panel, which 
is rotated with a predetermined shaft as a center of the 
rotation, (ii) an accommodation room portion into which 
the panel member can be accommodated, (iii) a rotation 
controlling apparatus for controlling a rotation of the 
panel member provided with: a signal generating device 
such as an encoder for generating a position detection 
signal indicative of an angular position of the panel 
member around the shaft in response to a rotation of the 
panel member around the shaft; and a controller such 
as a micro computer for controlling the rotation of the 



panel member in accordance with the position detection 
signal generated by the signal generating device, so as 
to stop the rotation of the panel member by using as a 
standard a generation timing of the position detection 

5 signal, which has a predetermined signal value based 
on a stop position signal value implying a value of the 
position detection signal indicative of a stop position at 
which the rotation of the panel member should be 
stopped, the stop position being the angular position at 

10 which the panel member can be accommodated into the 
accommodation room portion by a straight movement of 
the shaft after the panel member stops, and (iv) an 
accommodating device such as a slider motor driver for 
accommodating the panel member and the rotation 

is controlling apparatus in one body into the accommoda- 
tion room portion, the accommodation room portion 
being installed in a dash board within a compartment of 
a vehicle. 

[0029] According to the electric apparatus of the 
20 present invention, it is possible to surely accommodate 
the panel member into the accommodation room por- 
tion in the dash board within the compartment of the 
vehicle. 

[0030] In one aspect of the electric apparatus of the 

25 present invention, the accommodating device accom- 
modates the panel member and the rotation controlling 
apparatus in one body into the accommodation room 
portion, by straightly moving the shaft after the rotation 
of the panel member is stopped. 

30 [0031] According to this aspect, it is possible to 
accommodate the panel member while preventing the 
panel member from striking or abutting an opening etc., 
of the accommodation room portion, in the middle of 
accommodating the display panel by straightly moving 

35 the shaft for rotating the panel member. 

[0032] The nature, utility, and further features of this 
invention will be more clearly apparent from the follow- 
ing detailed description with respect to preferred 
embodiments of the invention when read in conjunction 

40 with the accompanying drawings briefly described 
below. 

BRIEF DESCRIPTION OF THE DRAWINGS 
45 [0033] 

FIG.1A is a side view showing a configuration of a 
display panel driving device according to a first 
embodiment of the present invention; 
so FIG.1B is a block diagram showing a schematic 
configuration of a micro computer included in the 
display panel driving device of the first embodi- 
ment; 

FIG.2A is a plan view showing a configuration of an 
55 encoder of the first embodiment; 

FIG.2B is a graph showing a property of the 

encoder of the first embodiment; 

FIG.3 is a flowchart showing an entire operation in 
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an accommodation operation of the first embodi- 
ment; 

FIG. 4 A is a flowchart showing an operation for 
judging an accommodable range in a detailed oper- 
ation of the accommodation operation of the first s 
embodiment; 

FIG.4B is a flowchart showing a normal update 
process in the detailed operation of the accommo- 
dation operation of the first embodiment; 
FIG.4C is a flowchart showing an abnormal update 
process in the detailed operation of the accommo- 
dation operation of the first embodiment; 
FIG.5 is a flowchart showing an entire operation in 
an expansion operation in the first embodiment; 
FIG. 6 is a flowchart showing an entire operation in 
an accommodation operation in a second embodi- 
ment; 

FIG.7A is a perspective view showing a condition 
when a display panel, which is driven by a display 
panel driving device having a mechanically pushing 
switch to detect the accommodation position, is 
accommodated; 

FIG.7B is a perspective view showing a condition 
before the display panel of FIG. 7A is drawn or after 
it is pulled out; 

FIG.7C is a perspective view showing a condition 
after the display panel of FIG. 7A is expanded or 
when it begins to be accommodated; and 
FIG. 8 is a side view showing a schematic configu- 
ration of the display panel driving device having the 
mechanically pushing switch. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0034] Preferred embodiments of the present inven- 
tion will be explained below with reference to the draw- 
ings. 

[0035] In the following respective embodiments, the 
present invention is applied to a vehicle installation type 
navigation apparatus, which assists a service of a vehi- 
cle and has a display panel driving device for accommo- 
dating a display panel (in which a liquid crystal panel or 
the like is actually used) serving as a panel member to 
display various information necessary for the navigation 
process, into a dash board within a compartment when 
the display panel is not used, and expanding or develop- 
ing the display panel to a usable state by pulling out and 
rotating so as to lift the display panel D when it is used. 
[0036] Before explaining the actual embodiments 
according to the present invention, an example of a dis- 
play panel driven by a display panel driving device hav- 
ing a mechanically pushing switch to stop the display 
panel at the accommodation position, in such a vehicle 
installation type navigation apparatus, is firstly 
explained here with reference to FIGs.7A, 7B, 7C and 8. 
FIGs.7A, 7B and 7C are perspective views showing a 
manner of expanding and accommodating the display 



panel by using the mechanically pushing switch. FIG.8 
is an enlarged side view showing the display panel and 
a part of an accommodation room for accommodating 
the display panel, as well as the mechanically pushing 
switch. 

[0037] As shown in FIGs.7A, 7B and 7C ( a display 
panel D is accommodated in an accommodation room 
portion K (refer to FIG.7A), when the display panel D is 
not used. At this time, the accommodation room portion 
K is embedded in a dash board DB in a condition that 
only a plane containing a part of the display panel D is 
exposed within the compartment. 
[0038] Next, when the display panel D is expanded 
to be used, as shown in FIG.7B, at first, the display 
panel D and a shaft J to rotate the display panel D are 
pulled, so as to be slid on a draw rail R, from the accom- 
modation room portion K into the compartment (refer to 
a solid line arrow of FIG.7B). 

[0039] Then, when the shaft J and the display panel 
D are perfectly pulled out into the compartment, as 
shown in FIG.7C, the display panel D is then rotated 
with the shaft J as a center, and is thereby lifted up 
(refer to a solid line arrow of FIG.7C). This operation 
causes a display screen G formed on a surface within 
the display panel D to be located at a position opposite 
to a side of a passenger, which enables the display 
panel D to be at a usable state. 

[0040] On the other hand, in case of accommodat- 
ing the display panel D after the usage, oppositely to the 
series of above-mentioned operations, the display panel 
D is firstly rotated so that it is thrown down up to the 
accommodation position at which it can be drawn into 
the accommodation room portion K (refer to a dotted 
line anew of FIG.7C). Next, in the condition that the dis- 
play panel D is thrown down, it is slid on the draw rail R 
together with the shaft J, and is accommodated into the 
accommodation room portion K (refer to a dotted line 
arrow of FIG.7B and FIG.7A). 

[0041 ] The series of above-mentioned operations is 
done by driving a slide motor for sliding the display 
panel D and the shaft J on the draw rail R and driving a 
rotation motor for rotating the display panel D with the 
shaft J as the center. 

[0042] Here, from the consideration of the operation 
when the display panel D is accommodated, it is neces- 
sary that, when the display panel D is accommodated, 
the display panel D is thrown down from the position at 
the usable state (refer to FIG.7C) to the accommodation 
position at which it can be accommodated into the 
accommodation room portion K (refer to FIG.7B), as 
mentioned above, and that further the rotational opera- 
tion is stopped at this accommodable position. 
[0043] At this time, the above explained mechanism 
for driving the display panel D is designed as follows. 
That is. as shown in FIG.8. a mechanically pushing 
switch SW is mounted through a switch supporter SJ at 
a portion corresponding to a position (refer to a dotted 
line of FIG.8) of the display panel D when it is accom- 
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modated. Then, when a part of the thrown down display 
panel D pushes down the switch SW, a micro computer 
(not shown) recognizes that the position of the display 
panel D becomes the accommodated position. This rec- 
ognition causes the rotation motor to be stopped and 5 
also causes the slide motor to be started driving. 
Accordingly, the operational flow proceeds to a next 
accommodation operation (sliding operation). 
[0044] However, the above-mentioned configura- 
tion of mechanically detecting that the position of the 
display panel D by using the switch SW becomes the 
accommodation position certainly needs the switch SW 
and the switch supporter SJ. Thus, this results in a prob- 
lem that the configuration is mechanically complex and 
its cost cannot be made lower. 

[0045] Also, if the operation of accommodating and 
expanding the display panel D is frequently repeated, 
there may be such a case that the switch SW does not 
function or the switch supporter SJ is bent because of 
aged deterioration and the like. This case results in a 
problem that it is impossible to detect that the position of 
the display panel D becomes the accommodation posi- 
tion, and a problem that an erroneous position is recog- 
nized as the accommodation position. Moreover, those 
case lead to a problem that even if the display panel D 
itself is physically stopped at a limit point of a rotatable 
range, the continuation of the rotation of the rotation 
motor causes the rotation motor to be broken, and a 
problem that, even if at the time of the accommodation 
operation the display panel D strikes an accommoda- 
tion opening of the accommodation room portion K and 
cannot be drawn, the continuation of the driving opera- 
tion of the slide motor causes the slide motor to be bro- 
ken. 

[0046] In view of the above described problems in 
the example shown in FIG.7A to FIG. 8 investigated by 
the inventors of the present inventors, the embodiments 
of the present invention are constructed as follows so as 
to solve those problems. 

(I) First Embodiment 

[0047] At first, a first embodiment according to the 
present invention is described with reference to FIGs.1 
to 5. 

[0048] At first, the configuration of a display panel 
driving device according to the first embodiment 
included in the vehicle installation type navigation appa- 
ratus is described with reference to FIG.1 A to 2B. 
[0049] FIG. 1 A is a side view showing the configu- 
ration of the display panel driving device according to 
the first embodiment. FIG. 1 B is a block diagram show- 
ing the schematic configuration of. a later-described 
micro computer included in the display panel driving 
device. FIG.2A is a plan view showing the configuration 
of a later-described encoder. FIG.2B is a graph showing 
the property of the encoder. 

[0050] As shown in FIG. 1 A, a display panel driving 



device S according to the first embodiment is roughly 
constituted by a liquid crystal panel or the like. Actually, 
it is provided with a display panel D having a display 
screen G for displaying information necessary for a nav- 
igation process on a surface thereof, and an accommo- 
dation room portion K having an accommodation space 
KK for accommodating the display panel D horizontally 
in FIG.1 A when it is not used. At this time, the accom- 
modation room portion K is embedded in the dash 
board DB as shown in FIG.7A. 

[0051 ] Also, the display panel D is mounted rotata- 
bly with a shaft J as a center. When it is not used, it is 
drawn together with the shaft J into the accommodation 
space KK. When, it is used, it is pulled out together with 
the shaft J to a left direction of FIG.1 A, and is then 
rotated in a clockwise direction, and is stopped at a 
position indicated by a dotted line of FIG.1 A, so that it 
becomes at a usable state. 

[0052] On the other hand, after the display panel D 
is used, it is rotated in a counterclockwise direction from 
the position indicated by the dotted line of FIG.1 A to the 
accommodation position, at which the display panel D is 
accommodated into the accommodation space KK (this 
position is a position indicated by a solid line in FIG.1 A, 
and this position of the display panel D allows the dis- 
play panel D to be perfectly accommodated into the 
accommodation space KK (without striking an inner wall 
within the accommodation space KK in the middle of the 
accommodation operation)). After the rotation is 
stopped at this accommodation position, the display 
panel D is drawn together with the shaft J in a right 
direction of FIG.1 A, and is accommodated into the 
accommodation space KK. 

[0053] At this time, the operation for pulling out and 
accommodating the display panel D and the shaft J 
from and into the accommodation space KK is done by 
the movement of the display panel D and the shaft J on 
a draw rail R, which is moved in the left and right direc- 
tion in FIG.1 A together with the display panel D and the 
shaft J. 

[0054] On the other hand, an encoder 1 serving as 
a signal generating device having later-described con- 
figuration is coaxially mounted around the shaft J. The 
encoder 1 generates a position detection signal Se cor- 
responding to a voltage approximately proportional to a 
rotation angle of the display panel D. and then outputs it 
to a later-described micro computer 3. 
[0055] Moreover, a draw switch 2 is mounted on an 
end of the display panel D. The draw switch 2 is turned 
on by the contact between the display panel D and the 
inner wall of the accommodation space KK when the 
display panel D is perfectly accommodated into the 
accommodation space KK. The draw switch 2, when it is 
turned on. generates a draw signal Ssc, and outputs it 
to the micro computer 3. 

[0056] Furthermore, a pull out switch 6 is mounted 
on a bottom surface of the display panel D. The pull out 
switch 6 is turned on by the contact between the display 
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panel D and an inner side of a body of the accommoda- 
tion room portion K (an inner side of a lower portion of 
an opening to accommodate the display panel D) when 
the display panel D is perfectly pulled out from the 
accommodation space KK. The pull out switch 6, when 
it is turned on, generate a pull signal Sso, and outputs it 
to the micro computer 3. 

[0057] A rotation motor driver 4 for driving a rotation 
motor (not shown) to drive the display panel D, and a 
slider motor driver 5 serving as an accommodating 
device for driving a slider motor (not shown) to move the 
display panel D together with the shaft J in the left and 
right direction of FIG.1A are mounted in the portion 
other than the accommodation space KK within the 
accommodation room portion K. Those respective driv- 
ers are respectively controlled by control signals Sdr 
and Sdh from the micro computer 3 so as to respec- 
tively drive the rotation motor and the slider motor. 
[0058] Then, the micro computer 3 serving as a 
controller having a later-described configuration carries 
out a later-described process in accordance with the 
position detection signal Se from the encoder 1, the 
draw signal Ssc and the pull signal Sso from the respec- 
tive switches, and accordingly controls the expansion 
and the accommodation of the display panel D. 
[0059] Here, the expansion of the display panel D 
implies the operation for pulling out the display panel D 
accommodated in the accommodation room portion K 
together with the shaft J from the accommodation room 
portion K, and then rotating the display panel D with the 
shaft J as a center in the clockwise direction of FIG.1 A, 
to thereby make the display panel D usable. On the 
other hand, the accommodation of the display panel D 
implies the operation for rotating the display panel D at 
the usable state to the accommodation position in the 
counterclockwise direction of FIG.1 A, and perfectly 
accommodating the display panel D into the accommo- 
dation room portion K. 

[0060] The configuration of the micro computer 3 
will be described below with reference to FIG.1 B. 
[0061 ] As shown in FIG. 1 B, the micro computer 3 is 
provided with a CPU 10, an accommodation standard 
value memory 1 1 , an accommodation threshold mem- 
ory 12, an angle setting threshold memory 13, a maxi- 
mum expandable value memory 14, an A/D converter 
15 and D/A converters 16 and 17. 
[0062] In the above-mentioned configuration, the 
A/D converter 1 5 converts the position detection signal 
Se analogously generated by the encoder 1 into a dig- 
ital signal, and generates a digital position detection sig- 
nal Sde, and then outputs it to the CPU 10. 
[0063] In accordance with the digital position detec- 
tion signaJ Sde from the A/D converter 1 5 and the draw 
signal Ssc and the pull signal Sso from the respective 
switches, 2 and 6, the CPU 1 0 digitally generates a con- 
trol signal Sr (for the rotation motor drive 4) and a con- 
trol signal Sh (for the slider motor driver 5) in order to 
control the later-described accommodation and expan- 



sion operations, and then outputs them to the D/A con- 
verters 16 and 17, respectively, while memory signals 
Smh, Sms, Sman and Smax are sent and received 
between the respective memories 1 1 to 14,. 

s [0064] Then, the D/A converters 1 6 and 1 7 respec- 
tively convert the control signals Sh, Sr into analog sig- 
nals, and then generate the control signals Sdr and 
Sdh, and further output them to the rotation motor driver 
4 and the slider motor driver 5 (shown in FIG. 1A), 

10 respectively. 

[0065] At this time, the accommodation standard 
value memory 1 1 is the memory for storing therein an 
accommodation standard value, which is a voltage 
value of the position detection signal Se corresponding 

is to a position of the display panel D to be located when 
the display panel D is drawn into the accommodation 
space KK. The accommodation standard value memory 

1 1 sends and receives the memory signal Smh indica- 
tive of the accommodation standard value to and from 

20 the CPU 10. 

[0066] Also, the accommodation threshold memory 

12 is the memory for storing therein an accommodation 
threshold, which is a voltage value of the position detec- 
tion signal Se corresponding to a position of the display 

25 panel D at a timing of starting a clocking operation of a 
later-described timer, when the display panel D is 
rotated from the usable position to the counterclockwise 
direction of FIG. 1 A and is stopped at the accommoda- 
tion position. So, the accommodation threshold memory 

30 12 sends and receives the memory signal Sms indica- 
tive of the accommodation threshold to and from the 
CPU 10. 

[0067] This accommodation threshold is set in 
order to surely stop the display panel D at the accom- 

35 modation position, even if an error is included in a rela- 
tion between a voltage value of the position detection 
signal Se and an actual position of the display panel D 
(refer to FIG.2B). In the display panel driving device S of 
the first embodiment, when the position detection signal 

40 Se is generated which corresponds to the same voltage 
value as the value stored in the accommodation thresh- 
old memory 12 as the accommodation threshold during 
the rotation of the display panel D, after its timing, the 
rotation of the display panel D is stopped after an elapse 

45 of a stop period, which is determined in advance and 
described later, irrespectively of an output value of the 
position detection signal Se. Then, its stop position is 
defined as the accommodation position. 
[0068] At this time, the accommodation threshold 

so and the stop period are determined in advance under 
the following condition. That is, in response to a range of 
the position detection signal Se outputted when the dis- 
play panel D is located in an allowable range of the 
accommodation position of the display panel D (i.e., a 

55 range in which a range of an error that can be included 
in the position detection signal Se is added to the allow- 
able range of the accommodation standard value), 
when the rotation for the accommodation of the display 
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panel D continues only for the stop period after the 
detection of the position detection signal Se corre- 
sponding to the accommodation threshold, the position 
of the display panel D after the continuation is surely 
located in the allowable range of the accommodation 5 
position. 

[0069] In addition, the allowable range of the 
accommodation position implies the allowable range in 
which the accommodation position, at which the display 
panel D can be accommodated and which is predeter- 
mined in correspondence with a difference between a 
size of the opening of the accommodation room portion 
K and a thickness of the display panel D, may be posi- 
tioned. In response to this allowable range, the accom- 
modation standard value also has an allowable range. 
[0070] On the other hand, the angle setting thresh- 
old memory 13 is the memory for storing therein an 
angle setting threshold, which is a voltage value of a 
position detection signal Se in anticipation of a potential 
difference corresponding to a rotation angle (hereafter, 
referred to as an inertia! rotation angle) by which the dis- 
play panel D is rotated through the inertia, until the 
actual stop of the rotation of the display panel D, after 
the micro computer 3 commands the rotation stop, with 
respect to a voltage value of the position detection sig- 
nal Se corresponding to a position at which the display 
panel driving device S automatically stops the rotation, 
when the display panel D is rotated from the accommo- 
dation position to the clockwise direction of FIG. 1 A and 
arrives at the usable position. So, the angle setting 
threshold memory 13 sends and receives the memory 
signal Sman indicative of the angle setting threshold to 
and from the CPU 10. 

[0071] At this time, after the display panel driving 
device S automatically stops the rotation, a user may 
manually set the position of the display panel D so that 
the position (i.e., the degree of the lift of the display 
panel D) of the display panel D can be finally set at a 
position at which the user can easily view. 
[0072] Moreover, the maximum expandable value 
memory 14 is the memory for storing therein a maxi- 
mum expandable value, which is a voltage value of the 
position detection signal Se in anticipation of a potential 
difference corresponding to an inertial rotation angle 
until the actual stop of the rotation of the display pane) 
D, after the micro computer 3 commands the rotation 
stop at a maximum position, with respect to a voltage 
value of a position detection signal Se corresponding to 
a maximum position (a usable position) at which the dis- 
play panel D can be finally rotated, in case that the dis- 
play panel D is rotated to a maximum rotatable position 
independently of the angle setting value (i.e., in case 
that the display panel driving device S carries out even 
the setting of the finally usable position), when the dis- 
play panel D is rotated from the accommodation posi- 
tion in the clockwise direction of FIG.1 A and arrives at 
the usable position. So, the maximum expandable value 
memory 14 sends and receives the memory signal 



Smax indicative of the maximum expandable value to 
and from the CPU 10. 

[0073] Next, the configuration of the encoder 1 for 
outputting the position detection signal Se will be 
described below with reference to FIGs.2A and 2B. 
[0074] As shown in FIG.2A, the encoder 1 of the 
first embodiment is provided with an annular resistor 20 
rotated together with the display panel D, and a slide 
contact 21 which is moved on the resistor 20 by the rota- 
tion of the resistor 20 while contacting with the resistor 
20. In this configuration, a constant low voltage (for 
example, 0 V) is applied to an end of the resistor 20 in a 
direction where the slide contact 21 is moved at the time 
of the accommodation. On the other hand, a constant 
high voltage (for example, 5 V) is applied to the other 
end of the resistor in a direction where the slide contact 
21 is moved at the time of the expansion. Then, a poten- 
tial difference between the slide contact 21 and the end 
of the resistor 20, to which the constant low voltage is 
applied, is outputted to the micro computer 3 as the volt- 
age value of the position detection signal Se. 
[0075] Here, the output property of the encoder 1 is 
described. The encoder 1 has the simple configuration 
similar to that of a so-called volume resistor as men- 
tioned above. Thus, as shown in FIG. 2B, the voltage 
value of the position detection signal Se that is the out- 
put from the encoder 1 is changed proportionally to a 
movement angle of the display panel D in view of a long 
time (the display panel D is rotated at a constant angu- 
lar velocity, in both the expansion and the accommoda- 
tion). In view of a short time, the variation is included in 
the voltage value. 

[0076] Thus, in the later-described accommodation 
and expansion processes, it is necessary to carry out a 
rotation control in anticipation of this error. Moreover, at 
this time, the above-mentioned respective thresholds 
(i.e., the accommodation standard value, the accommo- 
dation threshold, the angle setting threshold, the maxi- 
mum expandable value and the stop period) are set in 
anticipation of this error. 

[0077] Next, the operation of the display panel driv- 
ing device of the first embodiment according to the 
present invention will be described below with reference 
to FIG.3 to FIG.5. 

[0078] FIG.3 is a flowchart showing the entire oper- 
ation of accommodating the display panel D. FIGs.4A, 
4B and 4C are flowcharts showing the detailed opera- 
tion at the time of the accommodation. FIG.5 is a flow- 
chart showing the operation of expanding the display 
panel D. The operations shown by the respective flow- 
charts are mainly controlled by the CPU 10. 
[0079] At first the operation of accommodating the 
display panel D is described. 

[0080] In case of accommodating the display panel 
D from the usable position into the accommodation 
room portion K. at first, when the display panel D is at 
the expansion state (in the usable state) (Step S1), it is 
judged whether or not an operation for accommodating 
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the display panel D is command at an operating section 
(not shown) (Step S2). If the accommodation command 
is not issued (Step S2 ; NO), the expansion state is kept 
as it is. If the accommodation command is issued (Step 
S2 ; YES), the rotation to the accommodation position of 5 
the display panel D is started (Step S3). 
[0081] Then, it is judged whether or not the display 
panel D under the rotation is rotated to the accommoda- 
tion position within the accommodable range (namely, 
the allowable range of the accommodation position) 
(Step S4). If it is not located within the allowable range 
(Step S4 ; NO), it is judged whether or not the voltage 
value of the position detection signal Se is reduced 
(namely, whether or not the display panel D having the 
encoder 1 shown in FIG.2A and FIG.2B is surely rotated 
in a direction toward the accommodation position (actu- 
ally, in the counterclockwise direction in FIG.1 A)) (Step 

55) . If the voltage value is reduced (Step S5 ; YES), it is 
determined that the display panel D is normally rotated 
in the direction toward the accommodation position, and 
the rotation is continued as it is (Step S3). On the other 
hand, if the voltage value is not reduced (Step S5 ; NO), 
it is determined that the display panel D is not rotated in 
the direction of the reducing the voltage value (namely, 
not rotated in the direction toward the accommodation 
position). Then, it is judged whether or not a waiting 
time (for example, one second) to check a predeter- 
mined change of the voltage value has elapsed (Step 

56) . If it has never elapsed yet (Step S6 ; NO), the oper- 
ational flow waits for the elapse, if it has elapsed (Step 
S6 ; YES), it is determined that an abnormal trouble is 
induced in the rotation driving system. So, a predeter- 
mined error process is executed (actually, it is again 
judged whether or not the voltage value of the position 
detection signal Se is reduced, and if it is not reduced, a 
display of a drive error is carried out. and if it is reduced, 
it is determined that the rotation driving system returns 
back to the normal state, so that the operational flow 
returns back to the step S3) (Step S7), and the process 
is ended. 

[0082] In addition, the detailed process at the step 
S4 will be described later. 

[0083] Next, if it is judged at the step S4 that the 
position of the display panel D is located within the 
accommodable range (Step S4 ; YES), an operation for 
clocking the stop period (actually, for example, about 
750 millisecond) is started by a timer (not shown) in the 
CPU 10. In addition, the rotation of the display panel D 
in the direction toward the accommodation position is 
continued even during this period. 
[0084] Then, it is judged whether or not the stop 
period has elapsed in the timer (Step S9). tf it has never 
elapsed yet (Step S9 ; NO), the clocking operation of the 
timer is continued while the rotation of the display panel 
D is continued. If it has elapsed (Step S9 ; YES), the dis- 
play panel D is judged to be rotated in the direction 
toward the accommodation position corresponding to 
the accommodation threshold and the stop period, and 



the rotation is stopped (Step S10). Next, the operation 
for drawing the display panel D together with the shaft J 
into the accommodation room portion K is started (Step 
S11). 

[0085] Then, it is judged whether or not the draw 
switch 2 mounted on the display panel D is turned on, in 
accordance with the draw signal Ssc (Step S1 2). If the 
draw switch 2 is turned on (Step S12 ; YES), it is deter- 
mined that the draw of the display panel D is normally 
and perfectly completed. So, the respective thresholds 
(i.e., the accommodation standard value, the accommo- 
dation threshold, the angle setting threshold and the 
maximum expandable value) and the like are normally 
updated (Step S16). The slider motor is stopped (Step 
S17), and the accommodation operation is ended. 
[0086] On the other hand, if the draw switch 2 is not 
turned on in the operation at the step S12 (Step S12 ; 
NO), it is judged whether or not a predetermined draw 
check time (namely, a draw check time set as a neces- 
sary time until the normal completion of the draw from 
the accommodation position, and actually about 6 sec- 
onds) has elapsed from the start of the draw of the dis- 
play panel D (Step S13). If it has never elapsed yet 
(Step S13 ; NO), it is determined that the draw is still 
continued, and the operational flow returns back to the 
step S11. If the predetermined draw check time has 
elapsed (Step S1 3 ; YES), it is determined that the draw 
of the display panel D is not normally ended because of 
any reason, and the respective thresholds (i.e., the 
accommodation standard value, the accommodation 
threshold, the angle setting threshold and the maximum 
expandable value) and the like are updated by using the 
abnormal state as a premise (Step S14). Moreover, a 
predetermined error display process for the abnormal 
draw is carried out (Step S1 5), and the operational flow 
proceeds to the step S1 7. 

[0087] The detailed portions in the processes at the 
steps S14 and S16 will be described later. 
[0088] Next, the detailed portion of the process for 
judging whether or not the position of the display panel 
D is located in the allowable range (Step S4) among the 
above-mentioned respective processes will be 
described below with reference to FIG.4A. At this time, 
the process corresponding to the flowchart shown in 
FIG.4A is the process repeated for each predetermined 
time interval (actually, about 8 millisecond) in both of the 
accommodation and the expansion of the display panel 
D. 

[0089] In the judging process (Step S4), it is firstly 
judged whether or not the voltage value of the position 
detection signal Se becomes less than the above-men- 
tioned accommodation threshold (namely, whether or 
not the display panel D is rotated to the position of the 
display panel D in which the position detection signal Se 
corresponding to the voltage value corresponding to the 
display panel D is generated) (Step S45). 
[0090] If the voltage value of the position detection 
signal Se becomes less than the accommodation 
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threshold (Step S45 ; YES), it is then judged whether or 
not a value of a position detection signal Se prior to one 
timing in a sampling timing of the A/D converter 15 is 
outside the accommodable range (namely, whether or 
not the voltage value of the position detection signal Se 
prior to one timing is equal to or greater than the accom- 
modation threshold) (Step S46). If it is outside the 
accommodable range (Step S46 ; YES), it is further 
judged whether or not a variation compensation time in 
anticipation of the variation in the voltage value of the 
position detection signal Se shown in FIG.2B has 
elapsed (Step S47). Here, the variation compensation 
time implies a time (actually about 32 millisecond) in 
which in view of the variation, if the relationship of the 
magnitude between the accommodation threshold and 
the voltage value of the position detection signal Se is 
maintained equal before and after its time elapse, the 
relationship between a present position of the display 
panel D and a position of the display panel D corre- 
sponding to the accommodation threshold can be 
judged to be in the positional relation corresponding to 
the equally-maintained relationship of the magnitude. 
[0091 ] Then, if the variation compensation time has 
elapsed (Step S47 ; YES), the present position of the 
display panel D is judged to be within the accommoda- 
ble range (Step S48). Then, the operational flow pro- 
ceeds to the step S8. 

[0092] tf the value of the position detection signal 
Se is not outside the accommodable range prior to the 
one timing (Step S46; NO), or if the variation compensa- 
tion time has never elapsed yet although the value of 
the position detection signal Se is outside the accom- 
modable range (Step S47 ; NO), it cannot be deter- 
mined that the present position of the display panel D is 
still within the accommodable range. Again, the opera- 
tional flow returns back to the step S45, and the above- 
mentioned operations are repeated (in addition, at the 
time of the accommodation, it is rare that NO is judged 
at the step S46). 

[0093] On the other hand, if it is judged at the step 
S45 that the voltage value of the position detection sig- 
nal Se is not less than the accommodation threshold 
(Step S45 ; NO), it is judged whether or not the value of 
the position detection signal Se prior to the one timing in 
the sampling timing of the A/D converter 15 is within the 
accommodable range (namely, whether or not the volt- 
age value of the position detection signal Se prior to the 
one timing is less than the accommodation threshold) 
(Step S49). If it is within the accommodable range (Step 
S49 ; YES), it is judged whether or not the variation 
compensation time has elapsed (Step S47). 
[0094] Then, if the variation compensation time has 
elapsed (Step S47 ; YES), the present position of the 
display panel D is judged to be outside the accommoda- 
ble range (Step S50). "men, the operational flow pro- 
ceeds to the step S8. 

[0095] On the other hand, rf the value of the position 
detection signal Se is not within the accommodable 



range prior to the one timing (Step S49; NO), or rf the 
variation compensation time has never elapsed yet 
although the value of the position detection signal Se is 
outside the accommodable range (Step S47 ; NO), it 

5 cannot be determined that the present position of the 
display panel D is still outside the accommodable range. 
Again, the operational flow returns back to the step S45, 
and the above-mentioned operations are repeated (in 
addition, at the time of the accommodation, it is rare that 

w YES is judged at the step S49). 

[0096] Next, the detailed processes of the normal 
update process of the respective thresholds and the like 
(Step S1&) and the abnormal update of the respective 
thresholds and the like (Step S14) among the respec- 

15 tive processes shown in FIG. 3 will be described below 
with reference to FIGs.4B and 4C. 
[0097] At first, the normal update process is 
described with reference to FIG.4B. 
[0098] In case of the update of the respective 

20 thresholds and the like when the display panel D is nor- 
mally accommodated into the accommodation room 
portion K (Step S16), at first, by assuming that the 
accommodation standard value stored in the accommo- 
dation standard value memory 11 indicates the nor- 

25 mally accommodable position of the display panel D, the 
stored accommodation standard value A is updated to 
the value of the position detection signal Se outputted 
from the encoder 1 at the time of the rotation stop at the 
Step S10(Step S20). 

30 [0099] Next, the accommodation threshold stored 
in the accommodation threshold memory 12 is updated 
to a value in which a predetermined angle compensa- 
tion value a is added to the updated accommodation 
standard value A at the Step S20 (Step S21). At this 

35 time, the angle compensation value a is the compensa- 
tion value set by considering the above-mentioned error 
included in the position detection signal Se in such a 
way that when the display panel D is continued to be 
rotated in the direction toward the accommodation posi- 

40 tion only for the above-mentioned stop period from the 
position of the display panel D corresponding to the 
accommodation threshold to be updated, the rotation 
stop position after the continuation is surely located 
within the allowable range of the accommodation posi- 

45 tion of the display panel D. 

[01 00] Moreover, the angle setting threshold stored 
in the angle setting threshold memory 13 is updated to 
a value in which a predetermined addition value 0 is 
added to the updated accommodation standard value A 

so at the Step S20 (Step S22). At this time, the addition 
value p is the addition value in which a potential differ- 
ence corresponding to an inertial rotation angle is sub- 
tracted from a difference between the updated 
accommodation standard value and the voltage value of 

55 the position detection signal Se corresponding to the 
position at which the display panel driving device S 
automatically stops the rotation. 
[0101] Finally, the maximum expandable value 
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stored in the maximum expandable value memory 14 is 
updated to a value in which a predetermined addition 
value y is added to the updated accommodation stand- 
ard value A at the Step S20 (Step S23). At this time, the 
addition value y is the addition value in which the poten- 
tial difference corresponding to the inertial rotation 
angle is subtracted from a difference between the 
updated accommodation standard value and the volt- 
age value of the position detection signal Se corre- 
sponding to the maximum position at which the display 
panel D can be expanded. 

[0102] When the update of the respective thresh- 
olds and the like is ended (Step S23), the operational 
flow returns back to the original step S1 7. 
[0103] Next, the abnormal update process will be 
described below with reference to FIG.4C. 
[0104] In case of the update of the respective 
thresholds and the like when the display panel D is not 
normally accommodated into the accommodation room 
portion K (Step S1 4), at first, as for the accommodation 
standard value, by considering that the display panel D 
cannot be normally stored under a present position 
detection signal Se, the accommodation standard value 
A is updated to an initial value predetermined as the 
accommodation standard value (Step S24). At this time, 
the initial value is an initial value predetermined on 
design as the accommodation standard value under 
which the normal accommodation is possible in any dis- 
play panel driving device S, with regard to all manufac- 
tured display panel driving devices S. 
[01 05] If the update of the accommodation standard 
value is ended (Step S24), the updated accommodation 
standard value A is used to perform the update process 
similar to that shown in FIG.4B on the respective thresh- 
olds and the like (Steps S21 to S23), and the opera- 
tional flow returns back to the original step S1 5. 
[0106] Next, the operation in the expansion of the 
display panel D will be described below with reference 
to FIG.5. In addition, the expansion operation shown in 
FIG.5 is the operation in the case of perfectly automati- 
cally expanding the display panel D to the usable posi- 
tion without stopping the rotation (lift) of the display 
panel D by using the angle setting threshold. 
[0107] In case of expanding the display panel D 
from the accommodation position to the usable position, 
at first, when the display panel D is at the accommoda- 
tion state (Step S30), it is judged whether or not an 
operation for expanding the display panel D is com- 
mand at an operating section (not shown) (Step S31). If 
the expanding command is not issued (Step S31 ; NO), 
the accommodation state is maintained as it is. If the 
expansion command is issued (Step S31 ; YES), the 
slider motor is then driven to start drawing the display 
panel D from the accommodation space KK to the 
accommodation position (Step S32). 
[0108] Then, it is judged whether or not the draw 
switch 6 mounted on the display panel D is turned on, in 
accordance with the pull signal Sso (Step S33). If the 



draw switch 6 is turned on (Step S33 ; YES), it is judged 
whether or not a compensation time to compensate an 
operation error of the draw switch 6 has elapsed (Step 
S34). The compensation time actually implies the time 

5 (actually about 32 milliseconds) in which the draw of the 
display panel D can be judged to be completed, if the 
pull signal Sso indicative of the on-state before and after 
its time elapse is outputted, in view of the operation 
error of the draw switch 6. If the compensation time has 

10 elapsed (Step S34 ; YES), it is determined that the draw 
of the display panel D and the shaft J is surely com- 
pleted. Next, the rotation (lift) of the display panel D is 
started (Step S35). 

[0109] If the draw switch 6 is not turned on (Step 

is S33 ; NO), and even if the draw switch 6 is turned on 
(Step S33 ; YES), if the compensation time has never 
elapsed (Step S34 ; NO), it is determined that the draw 
of the display panel D is not still completed. The draw is 
continued in succession (Step S32). 

20 [01 1 0] Then, when the rotation of the display panel 
D is continued, it is judged whether or not the display 
panel D under the rotation is rotated to the outside of the 
accommodable range (Step S36). If it is not outside the 
accommodable range (Step S36 ; NO), it is judged 

25 whether or not the voltage value of the position detec- 
tion signal Se is increased (namely, whether or not the 
display panel D having the encoder 1 shown in FIGs.2A 
and 2B is surely rotated in the direction toward the usa- 
ble position (actually, whether or not it is rotated in the 

30 clockwise direction in FIG.1 A)) (Step S37). If the voltage 
value is increased (Step S37 ; YES), it is determined 
that the display panel D is normally rotated in the direc- 
tion toward the usable position, and the rotation is con- 
tinued as it is (Step S35). On the other hand, if the 

35 voltage value of the position detection signal Se is not 
increased (Step S37 ; NO), it is determined that the dis- 
play panel D is not rotated in the direction of increasing 
the voltage value (namely, not rotated in the direction 
toward the usable position). Then, it is judged whether 

40 or not a waiting time (for example, one second) to check 
a predetermined change of the voltage value has 
elapsed (Step S38). rf it has never elapsed yet (Step 
S38 ; NO), the operational flow waits for the elapse. If it 
has elapsed (Step S38 ; YES), it is determined that an 

45 abnormal trouble is induced in the rotation driving sys- 
tem. So, a predetermined error process is executed 
(actually, it is again judged whether or not the voltage 
value of the position detection signal Se is increased, 
and if it is not increased, the display of the drive error is 

so carried out. and rf it is increased, it is determined that 
the rotation driving system returns back to the normal 
state, so that the operational flow returns back to the 
step S3 5) (Step S39). and the process is ended. 
[01 1 1 ] At the step S36. the process for judging the 

55 accommodable range is executed similarly to the 
detailed process at the step S4 shown in FIG.4A. K the 
step SSO in FIG.4A is judged, the operational flow pro- 
ceeds to the step S40 in FIG.5. If the step S48 in FIG.4A 
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is judged, the operational flow proceeds to the step S3 7 
in FIG.5. 

[0112] Next, if it is judged at the step S36 that the 
position of the display panel D is outside the accommo- 
dable range (Step S36 ; YES), it is judged whether or 
not the voltage value of the position detection signal Se 
exceeds the maximum expandable value (Step S40). 
[01 13] If it exceeds the maximum expandable valu e 
(Step S40 ; YES), the rotation of the display panel D is 
stopped (Step S41), and the expansion process is 
ended. At this time, the maximum expandable value is 
set in anticipation of the inertial rotation angle of the dis- 
play panel D. Thus, the display panel D is accurately 
stopped at the usable position (the maximum expanda- 
ble position). 

[0114] On the other hand, if it is judged at the step 
S40 that the voltage value of the position detection sig- 
nal Se is not greater than the maximum expandable 
value (Step S40 ; NO), the operational flow returns to 
the step S35, so as to continue the lift of the display 
panel D in succession. 

[0115] As mentioned above, according to the oper- 
ation of the display panel driving device in the first 
embodiment, the position of the display panel D (around 
the shaft J) can be electrically detected to thereby 
detect the position of the display panel D without using 
the mechanical configuration. 

[01 1 6] Also, the display panel D is stopped with the 
timing when the position detection signal Se corre- 
sponding to the accommodation threshold as a stand- 
ard. Thus, the generation error included in the position 
detection signal Se can be compensated, and the rota- 
tion of the display panel D can be accurately stopped at 
the accommodation position, and further the display 
panel D can be surely accommodated into the accom- 
modation room portion K in the dash board within the 
compartment. 

[01 1 7] Also, it is controlled such that the rotation of 
the display panel D is stopped when only the stop 
period has elapsed from the timing of the generation of 
the position detection signal Se corresponding to the 
accommodation threshold. Thus, even if any generation 
error is brought about which may be considered at the 
time of the generation of the position detection signal 
Se, the display panel D can be stopped within the allow- 
able error range with the accommodation position as a 
standard. 

[0118] Moreover, in conjunction with the rotation of 
the display panel D, the encoder 1 outputs the vaJue of 
the voltage generated between the slide contact 21 and 
the constant low voltage terminal of the resistor 20, as 
the voltage value of the position detection signal Se. 
Thus, the position detection signal Se can be generated 
by the simple configuration. 

[0119] Furthermore, when the accommodation of 
the display panel D into the accommodation room por- 
tion K is completed, the accommodation standard value 
is updated to the voltage value of the position detection 



signal Se at that time. Thus, the accommodation stand- 
ard value is updated by using as the accommodation 
position the position of the display panel D at which the 
accommodation of the display panel D can be actually 

5 completed. Hence, even if the error is included in the 
generation of the position detection signal Se. it is pos- 
sible to smoothly complete the operation for accommo- 
dating the display panel D at a next time. 
[01 20] Also, if the display panel D cannot be accom- 

10 modated into the accommodation room portion K, the 
accommodation standard value is updated to the prede- 
termined initial value. Thus, it is possible to smoothly 
complete the operation for accommodating the display 
panel D at a next time. 

is [0121] Moreover, it is possible to surely complete 
the accommodation of the display panel D into the 
accommodation room portion K, and also possible to 
accurately expand the display panel D to the usable 
position when the display is executed. 

20 [01 22] Furthermore, even if the shaft J to rotate the 
display panel D is straigrrHy moved to accordingly 
accommodate the display panel D into the accommoda- 
tion room portion K, the display panel D can be accom- 
modated without the strike of the display panel D onto 

25 the opening and the like of the accommodation room 
portion K in the middle of the accommodation. 
[0123] In addition, the expansion operation in the 
first embodiment may be designed as follows. That is, 
the expansion of the display panel D is stopped when 

30 the position detection signal Se corresponding to the 
voltage value indicated by the angle setting threshold is 
detected in the middle of the expansion to the usable 
position. After that, the display panel D is manually 
stopped by a user at any position between the above- 

35 mentioned stopped position and the usable position. 

(II) Second Embodiment 

[01 24] A second embodiment of the present inven- 
40 tion will be described below with reference to FIG.6. 
FIG. 6 is a flowchart showing the entire operation of an 
accommodation operation according to the second 
embodiment. 

[0125] In the first embodiment, the respective 
45 thresholds and the like are updated in accordance with 
the on or off state (refer to the step S12 of FIG. 3) of the 
draw switch 2, in the accommodation operation (refer to 
the steps S14 and S16 of FIG.3). However, in the 
accommodation operation of the second embodiment, 
so the respective update processes are done in accord- 
ance with only the voltage value of the position detec- 
tion signal Se. 

[01 26] The configuration and the expansion opera- 
tion in the display panel driving device of the second 
55 embodiment are similar to those of the display panel 
driving device S according to the first embodiment. 
Thus, the explanations of the detailed portions are omit- 
ted. 
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[0127] The operations at the steps S1 to S1 1 in the 
accommodation operation in the display panel driving 
device S of the first embodiment shown in FIG .3 are 
firstly executed in the accommodation operation in the 
display panel driving device of the second embodiment 
shown in FIG.6. 

[0128] Then, when the draw of the display panel D 
is started, it is judged whether or not the voltage value 
of the position detection signal Se is equal to or less 
than a maximum value of the voltage value correspond- 
ing to a drawable range predetermined in accordance 
with a relation between the opening of the accommoda- 
tion room portion K and a thickness of the display panel 
D(StepS51). 

[0129] If the voltage value of the position detection 
signal Se is equal to or less than the maximum value 
(Step S51 ; YES), it is expected that the draw is nor- 
mally carried out, and the above-mentioned normal 
update process is executed (Step S16). After that, the 
operations at the steps S12, S13, S15 and S17 in the 
accommodation operation in the display panel driving 
device S of the first embodiment shown in FIG.3 are car- 
ried out. 

[01 30] On the other hand, if the voltage value of the 
position detection signal Se is equal to or greater than 
the maximum value (Step S51 ; NO), it is expected that 
the draw is impossible, and the above-mentioned abnor- 
mal update process is executed (Step S14). After that, 
similarly, the operational flow proceeds to the step S12 
in the accommodation operation of the display panel 
driving device S of the first embodiment shown in FIG.3. 
[0131] Even the above-mentioned accommodation 
operation of the second embodiment can provide the 
effect similar to that of the accommodation operation of 
the first embodiment 

[0132] Here, in the above-mentioned respective 
embodiments, the case is described in which the 
present invention is applied to the configuration that the 
shaft J is mounted in the lower portion of the display 
panel D, and with this shaft J as the center, the display 
panel D is rotated so as to be thrown down, and after 
that, it is drawn and accommodated into the accommo- 
dation room portion K. However, in addition to this case, 
the present invention can be also applied to the config- 
uration that for example, the shaft J is mounted in the 
upper portion of the display panel D, and with this shaft 
J as the center, the display panel is rotated so as to be 
lifted up on this side, and after that, it is drawn and 
accommodated into the upper portion of the accommo- 
dation room. 

[01 33] In this case, it may be further designed such 
that the shaft J in the upper portion of the display panel 
D is dropped in conjunction with the rotation of the dis- 
play panel D, and is then drawn and accommodated into 
the lower portion of the accommodation room. 
[0134] Also, in the above-mentioned respective 
embodiments, the case is described in which the 
present invention is applied to the display panel driving 



device for driving the display panel D in the navigation 
apparatus. However, in addition to it. the present inven- 
tion can be applied to, for example, an operation panel 
driver for accommodating or expanding an operation 
5 panel to control an audio visual apparatus for a vehicle. 

Claims 

1 . A rotation controlling apparatus (S) for controlling a 
10 rotation of a panel member (D), which is rotated 

with a predetermined shaft (J) as a center of the 
rotation, characterized in that said rotation control- 
ling apparatus comprises: 

15 a signal generating device (1) for generating a 

position detection signal indicative of an angu- 
lar position of said panel member around said 
shaft in response to a rotation of said panel 
member around said shaft; and 

20 a controller (3) for controlling the rotation of 

said panel member in accordance with the 
position detection signal generated by said sig- 
nal generating device, so as to stop the rotation 
of said panel member by using as a standard a 

25 generation timing of the position detection sig- 

nal, which has a predetermined signal value 
based on a stop position signal value implying 
a value of the position detection signal indica- 
tive of a stop position at which the rotation of 

30 said panel member should be stopped. 

2. A rotation controlling apparatus (S) according to 
Claim 1, characterized in that said controller (3) 
uses as the standard the generation timing of the 

35 position detection signal corresponding to an added 
signal value, in which a generation error signal 
value implying a value of the position detection sig- 
nal set in advance to compensate a generation 
error, which may be included in the position detec- 

40 tion signal, is added on the stop position signal 
value. 

3. A rotation controlling apparatus (S) according to 
Claim 2, characterized in that said controller (3) 

45 stops the rotation of said panel member (D). when 
a rotation time duration, which is set in advance as 
a time duration from the generation timing of the 
position detection signal corresponding to the 
added signal value until said panel member arrives 

so in an allowable error range of the angular position 
which is set in advance in correspondence with the 
stop position, has elapsed from the generation tim- 
ing of the position detection signal conesponding to 
the added signal value. 

55 

4. A rotation controlling apparatus (S) according to 
any one of Claims 1 to 3, characterized in that 
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(i) said signal generating device (1) comprises: 

an annular resistor (20) which is rotated in 
conjunction with the rotation of said panel 
member (D) and to both end terminals of 
which a voltage corresponding to a prede- 
termined constant voltage value is applied; 
and 

a slide contact (21) which contacts with 
said resistor while rotating, and 

00 said signal generating device outputs, as a 
value of the position detection signal, a voltage 
value of a voltage generated between said 
slide contact and one of the end terminals of 
said resistor in conjunction with the rotation of 
said panel member. 

5. A rotation controlling apparatus (S) according to 
any one of Claims 1 to 4, characterized in that the 
stop position is the angular position at which said 
panel member (D) can be accommodated into an 
accommodation room portion (K) by a straight 
movement of said shaft (J) after said panel member 
stops. 

6. A rotation controlling apparatus (S) according to 
Claim 5, characterized in that, when an accommo- 
dation of said panel member (D) into the accommo- 
dation room port on (K) is completed, said 
controller (3) updates the stop position signal value 
to a value of the position detection signal, which is 
outputted at a timing when the accommodation is 
completed. 

7. A rotation controlling apparatus (S) according to 
Claim 5 or 6 characterized in that when an accom- 
modation of said panel member (D) into the accom- 
modation room portion (K) is not possible, said 
controller (3) updates the stop position signal value 
to an initial value, which is set in advance as a value 
of the position detection signal indicative of the stop 
position at which said panel member can be 
accommodated into the accommodation room por- 
tion. 

8. A rotation controlling apparatus (S) according to 
any one of Claims 5 to 7, characterized in that 

said panel member (D) comprises one of a dis- 
play panel for displaying information related to 
a vehicle navigation process to guide a vehicle 
and an operation panel for performing an oper- 
ation to control an audio visual apparatus of 
vehicle installation type, and 
the stop position comprises one of the angular 
position where the information is displayed by 
said display panel and the angular position 



where the operation is performed by said oper- 
ation panel. 

9. An electric apparatus comprising 

5 

(i) a panel member (D), which is rotated with a 
predetermined shaft (J) as a center of the rota- 
tion) and 

(ii) an accommodation room portion (K) into 
10 which said panel member can be accommo- 
dated, 

characterized in that said electric apparatus 
further comprises 

(iii) a rotation controlling apparatus (S) for con- 
15 trolling a rotation of the panel member compris- 
ing: 

a signal generating device (1) for generat- 
ing a position detection signal indicative of 
20 an angular position of said panel member 

around said shaft in response to a rotation 
of said panel member around said shaft; 
and 

a controller (3) for controlling the rotation of 
25 said panel member in accordance with the 

position detection signal generated by said 
signal generating device, so as to stop the 
rotation of said panel member by using as 
a standard a generation timing of the posi- 
30 tion detection signal, which has a predeter- 

mined signal value based on a stop 
position signal value implying a value of 
the position detection signal indicative of a 
stop position at which the rotation of said 
35 panel member should be stopped, 

the stop position being the angular position 
at which said panel member can be 
accommodated into the accommodation 
room portion by a straight movement of 
40 said shaft after said panel member stops, 

and 

(iv) an accommodating device (5) for accom- 
modating said panel member and said rotation 

45 controlling apparatus in one body into said 

accommodation room portion, 

said accommodation room portion being 
installed in a dash board within a compart- 
so ment of a vehicle. 

10. An electric apparatus according to Claim 9, charac- 
terized in that said accommodating device (5) 
accommodates said panel member and said rota- 

55 tion controlling apparatus in one body into said 
accommodation room portion, by straightly moving 
said shaft after the rotation of said panel member is 
stopped. 
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